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V.A.A.R.E.D. Measurements for Air Sampler Filters

Murray E. Moore
Los Alamos National Laboratory
2019

1. Viscous Flow and Pressure

2. Alpha FWHM of 218Po peak

3. Absorption, self (mass loading)

4. Radon Progeny Collection (natural aerosol)
5. Efficiency (Aerosol Collection)

6. Depth (Burial of non-natural aerosol)
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Slide 2

What tests need to be performed this year at Los Alamos?

What portions should be delayed in anticipation of a new
technical standard?
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V.A.A.R.E.D. Measurements for Air Sampler Filters

Murray E. Moore
Los Alamos National Laboratory
2019

1. Viscous Flow and Pressure

5. Efficiency (Aerosol Collection)

3. Absorption, self (mass loading)

6. Depth (Burial of non-natural aerosol)

2. Alpha FWHM of 218Po peak

4. Radon Progeny Collection (natural aerosol)
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1. Viscous Flow and
Pressure

Filter face velocity
versus pressure drop
fitted to a second
order polynomial.

Moore et al. 2018. LA-UR-18-
30267
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Air sampler filters
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RB5211 scrim UP

RB5211 glass UP
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5. Efficiency
(aerosol

collection)

Moore et al. 2018.
LA-UR-18-30267

Table 1. Total report data: face velocity (flow rate) versus pressure drop, alpha spectrum resolution and
filter collection efficiency at 0.3 um particulate diameter.

- . . Equivalent Eff @ 0.3
Filter type Filter fac¢_e .veloaty Velocity, | flow rate AP, inHg FWHM, um (with
test condition, m/s m/s for TA-55 keV oPs)
FAS, ACFM
RB5211 glass fiber up Efficiency test 0.066 0.22 0.14 n/al 100.0
Efficiency test 0.674 2.27 1.46 n/al 100.0
Efficiency test 2.205 7.44 5.37 n/al 99.922
FWHM in CAM 0.75 2.54 1.64 1200 n/a
RB5211 scrim side up Efficiency test vel. 0.066 0.22 0.14 n/al 100.0
Efficiency test vel. 0.673 2.27 1.52 n/al 99.965
Efficiency test vel. 2.167 7.31 5.60 n/a| 99.973
FWHM in CAM 0.73 2.44 1.65 2720 n/a
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3. Absorption (self)
versus mass loading

and

6. Depth of burial
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2. Alpha (?18Po) FWHM

and

4. Radon Progeny Collection
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2. Alpha FWHM

Moore et al. 2018. LA-UR-18-
30267

Alphas per second per unit flow rate (cfm)
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4. Radon Progeny Collection

Example: Note the difference between the last two columns.

Hoover and Cash (2018) based on Hoover and Newton (1991)

Slide 11

Filter Type Filter Composition Tvpical FWHMof | Relative Radon | Relative Radon | Filter Efficiency
(and Durability) FlowRate | thePo-218 | Progeny Counts Progeny Range (%)*

(Lmin? | PEAK (keV)" | inthe PuROI" Collection
per cm’ Efficiency!
per psi)’

Versapor 3000 acrylic copolymer on a nylon

(3.0 pm pore size) fibre support .

, L o 2.0 390 0.94 0.7510.02 99.7t0>99.99
(Gelman Sciences, (rugged; both sides similar)
Ann Arbor, MI
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What tests need to be performed this year at Los Alamos?

What portions of this work should be delayed in anticipation
of a new technical standard?
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VAARED measurements Slide 13
Acronym Aerosol type Aerosol Size Note LANL 2018?
Viscous Flow and
N/A N/A
Pressure / / yes
Radon Submicron (Hoover et al 1991)
Alpha FWHM versus micron (Moore et al Dependence on aerosol type? yes
progeny
1993)
Situation or material dependent
Absorption, self | Transuranic Micron ? A filter property or a filter o
(mass loading) material condition? Difficult to do this at
LANL. Optical methods?
Radon Progeny Radon . Natural material. This is an
Collection rozen Submicron aspect of the yes
I progeny burial depth measurements.
Efficiency (Aerosol i ) .
- ambient Submicron and micron yes
Collection)
Depth (Burial of Transuranic Micron or submicron Non-natural material no

non-natural aerosol)

material
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Supplemental slides
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Filter Tiype Filter Compasition Trpical FWHM of Relative Radon Relative Radon Filter Efficiency
(and Duarabilits) Flow Rate the Po-218 Progeny Counts Progemns Range (%a)°
(L -min* PEAK (keVW )™ im the Pu ROI" Collection
per cim’ Efficiemncy™?
per psi)®
Miallipore Type SIWEP muxed esters of cellulose acetate
(5,_0 _LUIL Pore size) ard c.e]_lulc-;e mtl'ati? ) 3 o ET0 1 1 98 1 to — 00 OO
MMillipore Corp. (fragile: cloectrostatic: both sides
Bedford, LA sirrdlar)
Millipore Type AW 1O homogeneolls,. microporons
€50 pm pore size<) polymers of cellulose esters 5o 470 o 57 0.99 + 0.01 90 .95 1o — 99 .90
Millipore Corp formed around a cellulose welb
(rmugeged: both sides similar)
Durapore SWELP polyvinylidene fluoride
5.0 pm pore size) (rugged: both sides similar) 2.8 ToOO 1.55 067 £ 0.01 -
Millipore Corp
Fluoropore FSLWA polyvtetrafluoro-ethylens bonded
(3.0 pm pore size) to polypropylene high densits
DvAallag e O fibers
R ore Crammed: fromt is mae e bacle a6 350 o.a7 1.04 + 002 98 2 o = 99 98
is fibres: sides barely
distinguishable by naked ewe=)
Fluoropore FMLB Polytetrafluorocthylene bonded to
ﬁfﬁ“m pore size) polypropylene high-density fibers
pors orp (ruzsed: ﬁgu( is ere):ﬂbraue: baclk 12 460 067 0.96 + O .04
is fibers: sides distinguishable by
naked ewve - high contrast
backing)
Versapor 3000 acryvlic copolymer on a nylon
3.0 pm pore size) fibre support . 5.0 S590 0.94 0.75 + 0.02 99 T to — 99.90
Gelman Sciences. (rmgged: both sides simnmdlar)
Ann Arbor, WL
Gelman Twpe A borosilicate glass fibre withour
{—1.0 num pore size) Pall- binder )
Gelman, (breakable durine handline: both 5.0 = 1000 1.31 092 + 001 99 .6 to = 99 99
East Hills, TN W sides simmumlar)
Whatman EPM 2000 borosilicate glass muicrofiber
TAhatman LabSales. wiathowut binder (breakable during 4 0O = 1000 1.48 100 = 003 -
Hillsboro, OF handling: both sides simalar)
Whatman 41 cotton cellulose filter paper
Whatman LabSales Gugsed: currently used primarily 5.0 - 1500 165 0.4 + 0.01 43 1o — 995
for higuid filtration: both sides
simndlar)
INuclepore polyvcarbonate membrane
(0.6 pm pore size) (rugeed: thin: very electrostatic:
WTATR. Scientific. currently used primarily for liguid - _
Pleasanton, C.A filtration: collection side . o-= =oo 089 O-83 £ 0.0= 23 te = 99.5
recommended by manaifacturer is
the shiny side)
MMillipore Typc AABP mixced estors of cellulosc
(0.8 i pore size) (fragile: electrostatic: collection 1.4 520 0.91 1.05 + 0.01 00 990 o — 99 900
Millipore Corp side is darkex)

Note: Radon Progeny Collection Hoover and Cash (2018) based on Hoover and Newton (1991)
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Net increase in pressure drop as a function of mass loading for different particle distribu-

the pressure drop of
HEPA filters. J Aerosol
Sci. 23.6: 657-6635.
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END
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